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Abstract 
The hotel industry has unique characteristics and it plays an important role in tourism in 
Hong Kong. As well as being closely linked to economic conditions and external events, 
the hotel sector has typically had other specific investment characteristics compared to 
the other major property sectors, which makes hotel investment more complicated. The 
objectives of this study are to identify the economic factors affecting return of a hotel 
stock in Hong Kong and to examine to what extent hotel stock return is affected by each 
factor. 
 
The most widely used model to amylase investment returns is the Capital Asset Pricing 
Model which is a generalized single factor model to explain return-risk relationship. 
Many empirical tests have been carried out on the validity of the CAPM with a number of 
alternatives developed like the multifactor models that consider more than one factor are 
concerned in these models to explain stock returns. Multiple time series regression 
analysis is adopted in this study to develop the factor model to explain hotel stock returns. 
The stock return of the Regal Hotels International Holdings Limited is selected to be the 
dependent variable. The empirical result suggests that the interest rate, change in hotel 
supply, change in occupancy rate, the market index return and the outbreak of the SARS 
epidemic are significant in explaining hotel stock return. On the other hand, the change in 
exchange rate and visitor arrivals are found to be insignificant. Comparison between the 
predicted returns estimated by the factor model developed and that by the CAPM is made. 
It is found that the factor model performs better and is more stable than the CAPM. This 
study provides a starting point in developing factor models in explaining stock returns in 
the hotel industry.  
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Chapter 1 Introduction 
1.1 Background 
The real estate sector has dominated the economy in Hong Kong for decades. However, 
most research on real estate focused on residential and commercial, few studies are on the 
hotel industry. This lack of prior studies is particularly true in the context of Hong Kong. 
It may due to the small market portion of the hotel industry to the whole real estate 
sector.  
 
As well as being a closely linked property sector to economic conditions and external 
events, the hotel sector has typically had other specific investment characteristics 
compared to the major property sectors (Hess et al., 2001), including: higher volatility 
than the other property sectors, resulting from unstable cash-flows (from lack of 
long-term leases, out-dated management agreements and seasonal influences); low 
risk-adjusted returns; performing more like an operating business than property; low 
institutional investor support; and specialised industry-specific features. These special 
characteristics may also be the reasons for the lack of studies in this industry. 
 
But, hotel industry has unique characteristics that it plays an important role to tourism in 
Hong Kong. Tourism is the major source of foreign exchange earning and the hotel sector 
is important in providing accommodations to most tourists. The tourism expenditure 
increased substantially in the past 10 years except in 2003 due to the outbreak of the 
SARS epidemic. The performance was even better after the introduction of the Individual 
Visit Scheme by China in mid 2003 that this helps to increase the number of visitors from 
mainland to Hong Kong. In 2007, visitors spent HK$140 billion in Hong Kong and the 
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value added by the tourism industry to the Gross Domestic Product (GDP) in Hong Kong 
in 2007 is HK$52 billion, which is 3 % of the GDP.  
 
Hotels generate substantial amounts of revenues for Hong Kong. The value added at 
current prices of hotels was substantially increased from HK$6.2 billion to HK$12.3 
billion during 1998 to 2007. Its contribution to the Gross Domestic Product was 0.8% in 
2007. Hotel and accommodation services of HK are the most essential facilities which 
allow visitors staying longer time here and enjoying our services for their activities like 
attending business meeting & conventions, exhibitions & trade fairs, and meeting friends, 
shopping, taking nice foods, sightseeing and etc. The hotel sector accounts for a major 
portion of the tourism revenue. The hotel industry is thus in no doubt important for the 
tourism industry which in turn the GDP in Hong Kong.  
 
In order to understand the performance of the hotel industry, appropriate asset pricing is 
important. The most widely used asset pricing model is the Capital Asset Pricing Model 
(CAPM) developed by Sharpe (1964). This model is derived from and further improved 
Modern Portfolio Theory derived by Markowitz (1952). Under this model, investors are 
only rewarded from bearing the systematic risk portions of the portfolio. The 
performance of CAPM has long been discussed since the publication of Sharpe (1964). 
Many empirical tests are carried out on validity of the CAPM and they will be discussed 
in later chapters. Numerous factor models are developed to study the effect of various 
variables on stock returns. However, it should be noted that the CAPM is still a widely 
accepted model that it is the only model that has to be shown to work in such extent. That 
is, a generalized single factor model to explain return-risk relationship. 
 
In the hotel sector, there are just a few studies on the hotel stock return. Barrow and Naka 
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(1994) was a pioneer who explored the relationship between macroeconomic variables 
and the movement of hospitality stocks. US stocks are investigated. Chen et al. (2005), 
Chen (2007) has investigated the relationships between various factors and the hotel 
stocks in China and Taiwan.  
 
Therefore, this study aims at developing a factor model to explain to return of a hotel 
stock in Hong Kong. Economic factors which affect the hotel stock returns are 
investigated. The relationship between these economic factors and the return of a hotel 
stock can then be found. 
 
1.2 Scope and objectives 
The main focus of this dissertation is to explore the relationships between various 
selected economic factors on the stock return of a listed hotel company in Hong Kong. A 
factor model is developed to study the effect of different economic factors on the hotel 
stock return. Under this theme, the study has two objectives: 
 
i) To identify the economic factors affecting return of a hotel stock in Hong Kong; 
 
ii) To examine to what extent hotel stock return is affected by each factor. 
 
1.3 Methodology 
Time series multiple regression will be used to develop the factor model of the hotel 
stock return. The relationship between the dependent variable and the independent 
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variables can be investigated. The dependent variable is the stock return of a listed hotel 
company. The independent variables selected are interest rate, exchange rate, occupancy 
rate, hotel supply, visitor arrivals and a mega event which is the outbreak of the SARS 
epidemic. The observation period is from September 1997 to December 2006 that 112 
observations are included. 
 
1.4 Organization 
This dissertation consists of seven chapters. 
 
Chapter 1 is the introduction in which the background information, scope of study as well 
as the objectives of the study are specified.  
 
Chapter 2 is the literature review which examines previous literature about the asset 
pricing models and factors of stock returns, particularly in the hotel industry. This chapter 
provides inspiration for how the model to be developed in this study.  
 
Chapter 3 explains in detail the methodology used in this dissertation. The variables used 
and their data source are also mentioned. An insight into how to resolve different data 
problems, including the presence of serial correlation, heteroskedasticity and high 
correlations among different variables are given. In addition, the fundamental 
relationships between the dependent variable and each independent variable and their 
expected sign in the regression analysis are explained. 
 
Chapter 4 presents the model and the empirical results. Diagnostic tests are taken on the 
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results. Following the tests result, the best achieved model is presented in Chapter 5 
together with the interpretation of the results.  
 
Chapter 6 gives a comparison between the predicted returns estimated by the model and 
the CAPM. Two sets of comparison are given that one uses the updated data while the 
other do not. 
 
Chapter 7 is the concluding chapter of this dissertation. It summarizes the findings in this 
dissertation. Limitations and areas for further research will also be discussed. 
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Chapter 2 Literature Review 
In this chapter, the author will introduce the relationship between different factors and the 
hotel stock return. To start with, the way to run the hotel business is introduced in section 
2.1. The past and present situations of Hong Kong tourism and hotel industry are also 
reviewed in this section. The mechanism to derive the Capital Asset Pricing Model 
(CAPM), which is the most widely used model to explain stock returns, is introduced in 
section 2.2. The empirical tests on this model are also discussed. Section 2.3 will discuss 
the use of factor models as alternatives of the CAPM. Section 2.4 review previous studies 
on the factors affecting the stock return and profitability of hotels. After reviewing 
previous literatures, the objectives are stated in Section 2.5. 
 
2.1 Hotel Industry 
2.1.1 The Hotel Business 
2.1.1.1 Corporate Structures1 
The original concept for the operation of a hotel, particularly a small hotel, was that the 
owner would operate it as a sole proprietor. The owner was usually also the manager and 
quite often performed other functions as well. As a sole proprietor, the owner is 
personally liable for the debts and losses incurred by the operation. At the same time, 
however, he or she is relieved from filing the documents and paying fees that are required 
of an incorporated business.  
 
Later on, incorporation of hotel operations became more and more popular as there are 
                                                 
1 Gray, 1990. 
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various advantages. Usually, the owner forms a corporation to own and operate the hotel. 
The creation of the corporation limits the risk and liability of the individual owner and 
thus protects that owner’s personal assets from loss should the operation be unprofitable.  
 
Certain options are available to any individual – or for that matter, any corporation – 
owning a hotel. These options involve the association of the hotel with one of the many 
hotel chains in the country. The degree to which control of the operation of the hotel is 
transferred from the hands of the owner to the chain operator depends on the exact nature 
of that association. The relationship could be in the form of either a lease, a management 
contract, or a franchise agreement. The extent of the shift in the operating responsibility 
under such arrangements can be more clearly understood by looking at the various 
operating formats that the chains use.  
 
Although there are many similarities in how various hotel chains function, the corporate 
structures under which these hotels are owned and operated are many and varied. The 
reasons for this is often complex and relate only to the particular circumstances of each 
company. There are, however, certain more common reasons.  
 
Corporate structures that isolate the hotel operations within the corporation reduce the 
losses in the event of bankruptcy of an individual property. The losses can be restricted to 
the assets of that particular hotel, with no loss in regard to the other assets of the chain. 
 
Similarly, the limitation of the liability of the assets of a particular hotel prevents the loss 
of the chain’s other assets in the event of a lawsuit. Apart from legal actions by creditors, 
guests or clients may also initiate the actions as a result of injuries or damages incurred in 
or about the hotel. Labour negotiations or union agreements sometimes result in legal 
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actions, by either the workers or the union. In certain instances, there may be lawsuits 
against the hotel by shop tenants, concessionaires, musicians or artists under contract, or 
other third parties who have a contractual with the hotel. In these circumstances, the 
liability of the chain would also be limited to those assets held by the specific company 
being sued, thus preventing any risk of exposure to the other hotels in the chain.  
 
Certain tax concessions or incentives may be available to the company operating or 
owning a hotel. The intent may also be to avoid taxation of other earnings of the chain by 
maintaining separate corporate structures for each operation. For example, if a hotel chain 
to operate two hotels in two different countries under the same corporate structure, it is 
quite possible that both countries might attempt to tax the earnings of both hotels. 
 
There are various ways to form an overall corporate structure for the chain as shown 
below. 
 
One corporation owning several hotels: this structure saves money as filing fees, legal 
costs, registration fees and other expenditures incurred in forming and maintaining a 
company are kept to a minimum.  
 
Parent company with individual subsidiary owning each hotel: this structure provides 
maximum benefits in protection of the assets of the chain from lawsuits or legal action 
brought against a particular property. Also, it has all the advantages in come taxes, grants, 
or incentives that are available to individual corporate entities.  
Lease arrangement between parent company and subsidiaries: this structure provides the 
same advantages as in the structure that the parent company with individual subsidiary 
owning each hotel. There is also additional protection that the real properties are owned 
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by the parent company and therefore is also protected from losses incurred by the 
subsidiaries. Under this arrangement, the subsidiary pays rent to the parent company for 
the property.  
 
Management arrangement between parent company and subsidiaries: the advantages are 
the same as in a lease arrangement in terms of taxes, incentives, and protection against 
lawsuits. But, the real properties are exposed as they are owned by the subsidiaries. The 
parent company is a management company which provides services to the subsidiaries 
for which it receives payment. 
 
Joint venture between the chain and an outside party: the use of this structure in major 
hotel projects is limited. The division of ownership and the participation in profits can be 
on any basis agreed upon by the two parties. 
 
i. Contract Forms 
Many hotels operate under lease and management contract arrangements. These major 
four types of arrangements are straight lease, profit-sharing leas, sale and lease back 
agreement and a management contract.  
 
ii. Franchising  
In addition to the contract formats described, an important form is the franchise 
agreement, under which the owner operates as a member of the chain, utilizing the name 
and for a fee obtaining certain services of a marketing and operational nature. The 
formats of franchise agreements are very lengthy and varied and there are many legal 
complications and ramifications related to them.  
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Franchising can be described as the selling by the franchisor of the right to market a 
proven product. Thus, in the hotel industry, the major franchisors first established the 
quality of their product and their expertise in the field by operating company-owned 
properties, and only after demonstrating the success of these properties were they able to 
make their franchise marketable packages. Through establishing a format for a successful 
product, the franchisors have provided a means for small investors to get into the hotel 
business with a reasonable assurance of success. Many investors have found franchising a 
suitable area in which to employ their capital. Banks and lending institutions look with 
favor on the better-known franchises and, indeed, are often reluctant to make loans to 
potential investors in the lodging industry unless an affiliation with a referral organization 
has been established. The most common way to develop such an affiliation is by the 
acquisition of a franchise. 
 
The franchising of hotels is half a century old. A further boost is received in the past few 
years, as the biggest international hotel chains, under pressure from shareholders to return 
capital, have put even their poshest properties up for sale. They are now mainly 
franchisers and managers, rather than owners. A glossy brand name and a steady stream 
of booking from their line reservations are provided in return for the fees they charge the 
hotels’ owners. It was found that the chains suffered less in the recession and in recovery, 
most of the gains will go to the hotel owners. 
 
2.1.1.2 Income Sources2 
Hotel is an institution which offers its facilities and services for sale, individually or in 
various combinations, to the users. The income is thus generated from these users. 
 
                                                 
2 Medlik, 1986. 
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Although the range of hotel facilities and services may extend as far as to cater for all or 
most needs of their customers, however long their stay, and for an hotel to become a 
self-contained community with its own shops, entertainments and recreation facilities, 
only the main customer needs typically met by most hotels will be discussed here. 
 
In most hotels, the main customer demand is for sleeping accommodation, food and drink, 
and for food and drink for organized groups. These requirements then relate to 
accommodation, restaurants, bars, and functions, as the principal hotel products.  
 
Sleeping accommodation is provided for hotel residents alone. Restaurants and bars meet 
the requirements of hotel residents and non-residents alike, even though separate facilities 
may be sometimes provided for them. Functions are best seen as a separate hotel product 
bought by organized groups; these groups may be residents in the hotel as, for example, 
participants in a residential conference or be non-residents, such as a local club or society, 
or the group may combine the two.  
 
i. Accommodation 
Hotel users who are buyers of overnight accommodation may be classified according to 
the main purpose of their visit to a particular location into three main categories as 
holiday, business and other users.  
 
ii. Catering 
Catering facilities include the hotel restaurants, bars and function rooms, and the meals 
and refreshments they provide as the hotel food and beverage or catering products. The 
users are also the hotel residents, non-residents and organized groups. The demand 
exercised by there is different. 
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iii. Other Sources 
There are also other kinds of services and facilities provided by hotels in order to capture 
as much as possible of the guests’ dollars. Recreational facility is a good example. There 
is almost no end to the number of recreational facilities that are offered by hotels. Other 
examples are in-house laundries, garages, swimming pools, etc. 
 
2.1.1.3 Economics of the Hotel Industry 
All market studies and appraisals are based on the principle of supply and demand. In 
valuing a lodging facility, supply refers to the number and type of competitive transient 
accommodations located within a defined market area. Demand represents the total 
number of travelers expected to use these facilities (Rushmore, 1992). 
 
i. Demand 
The overall demand for hotel and catering services and the structure of that demand are 
characterized by fluctuations. The causes of these are many, complex and often 
interrelated. It is difficult to disentangle the effects of individual causes or determinants 
but the most significant economic determinants are likely to be prices, and consumer 
incomes. Other determinants of a social, psychological and demographic nature are less 
the concern of economic, but may have an equally important influence on demand. There 
have been relatively few comprehensive and rigorous studies of the accommodation and 
eating out markets which have successfully identified the influence of economic 
determinants of demand, possibly because of the lack of basic information about 
expenditure, especially in the eating out market (Hughes, 1989). 
 
Rushmore (1985, 1992) identifies micro and macro demand for transient 
accommodations. Macro data include person trip and person nights, purpose of trip, 
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characteristics of trips, receipts and payroll, modes of transportation, international travel, 
and travel price data. Micro data include room night and occupancy level. Another way to 
gauge hotel demand is to look at the business receipts for this particular service sector of 
the economy (Rushmore, 1992). The number of people employed in the hotel industry is 
also an indicator of the growth in new lodging facilities as well as the increase in hotel 
demand. 
 
Rushmore (1996) describes that occupancy is the best economic factor reflects the overall 
health of the lodging industry. Occupancy drives hotel room rates, total revenue, and 
profitability. He clarifies that area-wide occupancy is determined by supply and demand. 
If supply increases faster than demand, occupancy will fall. If demand increases faster 
than supply, occupancy will rise. Hotel demand is measured by room night. 
 
ii. Supply 
Rushmore (1985, 1992), similar to the demand side, identifies the macro and micro hotel 
supply factors. Long-term macro supply trends often have a significant effect on local 
hostelries, particularly with respect to hotel size, layout, design, chain affiliation, 
financial structure and type of management. Other than macro supply, knowledge of 
micro supply is also needed to predict the relative competitiveness of area properties and 
to estimate the subject property's probable market share. The hotel supply is the number 
of rooms available from competitive properties within a specific market area. 
 
2.1.2 Hotel and Tourism Industry in Hong Kong  
Hotel industry and tourism industry are highly inter-dependent. Tourism generates 
demand for hotel industry whereas hotel accommodations fulfill the need from visitors. 
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Therefore, to study the hotel industry, it is also essential to look into the tourism industry. 
 
Major tourist attractions completed in recent years included Hong Kong Disneyland, “A 
Symphony of Lights” Phase II, Hong Kong Wetland Park and Ngong Ping 360. Together 
with the worldwide promotional initiatives and events staged by the Hong Kong Tourism 
Board (HKTB), the outlook of the tourism industry of Hong Kong continues to be 
positive. Difficulties arise recently which include the current financial crisis, the high 
inflation in China and the competition from hotels and casinos in Macau. The Hong Kong 
Government has introduced measures to boost the hotel industry which includes 
restricting the coming land sale site as for “hotel use” and a waiver on hotel 
accommodation tax. Extra funding has been allocated to promote convention and 
exhibition business during 2008 to 2009. These initiatives plus the sustained visitor 
arrivals especially from Mainland China are collectively expected to maintain an 
encouraging momentum on the Hong Kong tourism market and in turn the hotels sector. 
 
The following sections give an overview of the past and present situations of the hotel 
and tourism industry in Hong Kong. The information shows what importance of hotel and 
accommodation service is contributing to Hong Kong tourism industry 
 
2.1.2.1 Economic Contributions 
Tourism industry plays a substantial role in the Hong Kong economy. Visitors spent 
HK$140 billion in Hong Kong in 2007, which is 2.5 times as much as in 1998 (see 
figure1). The value added by the tourism industry to the Gross Domestic Product (GDP) 
in Hong Kong is HK$52 billion, which is 3 % of the GDP (see figure 2).. 
 
Hotels generate substantial amounts of revenues for Hong Kong. The value added at 
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current prices of hotels was substantially increased from HK$6.2 billion to HK$12.3 
billion during 1998 to 2007 (see figure 2)Its contribution to the Gross Domestic Product 
has also increased from 0.5% in 1998 to 0.8% in 2007 (see figure 3). As shown in figure 
3, the hotel sector accounts for a major portion of the tourism revenue. The income 
generated by the hotel industry is important to the tourism industry. Although the 
contribution of the hotel industry to the Hong Kong economy is so small, its contribution 
is generally increasing.  
 
Figure 1 Graph showing the tourism expenditure associated to inbound tourism from 
1998 to 2007 
Tourism Expenditure Associated to Inbound Tourism from 1998 to 2007
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Source: Hong Kong Tourist Association, A Statistics Review of Tourism, Annual, 
1998-2001; Hong Kong Tourism Board, A Statistics Review of Tourism, Annual, 
2002-2006. 
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Figure 2 Graph showing the value added to the GDP of the tourism and hotel 
industry from 1998 to 2007 
Value Added of the Sub-sectors of the Tourism Industry and 
the Hotel Industry from 1998 to 2007
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Source: Census and Statistics Department, Hong Kong Monthly Digest of Statistics, 
March 1998 - March 2007 
 
Figure 3 Graph showing the percentage share to GDP of the Subsectors in Tourism 
Industry at Current Factor Cost from 1998 to 2007 
Source: Census and Statistics Department 
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2.1.2.2 Visitor Arrivals 
The tourism industry is now the territory's large earner of foreign exchange. Hong 
Kong remains one of the most popular destinations in Asia. Visitor arrivals in 
2007 are 28.2 million, an increase of nearly 3 times over 1997 (see figure 4). The 
number was increasing in the past 10 years except in 2003. That year's 6.2% drop 
in arrivals from 1988 was mainly to outbreak of SARS epidemic in 2003. From 
this year onward, the number is rising sharply mainly because China adopts the 
Individual Visit Scheme. 
 
Figure 4 Visitor arrivals from 1998 to 2007 
Visitor Arrivals from 1998 to 2007
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Source: Hong Kong Tourist Association, A Statistics Review of Tourism, Annual, 
1998-2001; Hong Kong Tourism Board, A Statistics Review of Tourism, Annual, 
2002-2006. 
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2.1.2.3 Hotel Occupancy 
The Hong Kong's hotel industry has retained a high level of occupancy rates in the past 
10 years. The average occupancy rate fluctuated between 70% and 86% in the past ten 
years. The occupancy rate was the lowest in 1999 and 2003. From 2003 onward, the 
occupancy rate is stable and remains at around 87% (see figure 5). 
 
Figure 5 Occupancy rate of hotels from 1998 to 2007 
Occupancy Rate of Hotels from 1998 to 2007
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Source: Hong Kong Tourist Association, A Statistics Review of Tourism, Annual, 
1998-2001; Hong Kong Tourism Board, A Statistics Review of Tourism, Annual, 
2002-2006. 
 
2.1.2.4 Hotel Supply 
The number of hotels has increase from 87 in 1998 to 149 in 2008 while the 
number of rooms has increase from 32714 to 54804 during this period (see figure 
6 and figure 7). As mentioned, the there was a strong growth in visitor arrivals 
since 2004 because of the introduction of Individual Visit Scheme (IVS), this also 
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lead to a sharp increase in the number of hotels since 2004. The economic 
recovery and the increase in the number of conventions, exhibitions and corporate 
events are also reasons for this sharp increase. 
 
Figure 6 Graph showing the Number of hotels from 1998 to 2008 
Number of Hotels from 1998 to 2008
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Source: Hong Kong Tourist Association, A Statistics Review of Tourism, Annual, 
1998-2001; Hong Kong Tourism Board, A Statistics Review of Tourism, Annual, 
2002-2006. 
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Figure 7 Graph showing the number of rooms available in hotels from 1998 to 
2008 
Number of Rooms Available in hotels from 1998 to 2008
0
10000
20000
30000
40000
50000
60000
1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
Year
N
o.
 o
f R
oo
m
s
 
Source: Hong Kong Tourist Association, A Statistics Review of Tourism, Annual, 
1998-2001; Hong Kong Tourism Board, A Statistics Review of Tourism, Annual, 
2002-2006. 
 
2.2 Modern Portfolio Theory and the Capital Asset Pricing Model (CAPM) 
Markowitz (1952) developed the Modern Portfolio Theory (MPT) to deal with the 
benefits of diversification and it is extended by Tobin (1958). It is further developed into 
the Capital Asset Pricing Model (CAPM) by Sharpe (1964) and Lintner (1965). 
 
2.2.1 Assumptions of the Modern Portfolio Theory (MPT) and the Capital Asset Pricing 
Model (CAPM) 
There are some key assumptions in MPT and CAPM 
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1. All assets are tradable and are divisible. 
2. All investors value end of period wealth and posses risk averse preferences. 
3. All investors are never satisfied. 
4. Markets for assets are frictionless with all information available for all participants. 
5. Investors have homogenous beliefs about return distribution. 
6. A risk-free asset exists and investors may either borrow or lend at the risk-free rate.  
7. The risk free rate is the same for all investors. 
(Draper and Findlay, 1982) 
 
2.2.2 Modern Portfolio theory 
Markowitz was the first to develop a specific measure of portfolio risk and to derive the 
expected return and risk of a portfolio. In the portfolio, the combination of the asset 
should be that, for a given level of risk, the portfolio return should be maximized; for a 
given return, the portfolio risk should be minimized. The efficient frontier of portfolios is 
generated and the investors are expected to invest in a portfolio, which is most 
appropriate for them, from the efficient set of portfolios available to them. If they are all 
rational, there is only one portfolio that all of them should invest. 
 
2.2.3 The Capital Asset Pricing Model (CAPM) 
Further developed from the MPT, Sharpe (1964) developed a computationally efficient 
method, the single index model, where the return on an individual security is related to 
the return on a common index. 
 
This single index model can be extended to portfolios as well. It is because the portfolio 
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expected return is a weighted average of the individual securities expected returns. The 
CAPM relates the expected rate of return of an individual security to a measure of its 
systematic risk, but the unsystematic risks are not compensated (Sharpe, 1964; Lintner, 
1965) 
 
In order to understand the CAPM, the two fundamental relationships: the Capital Market 
Line (CML) and the Security Market Line (SML) should be introduced.  
 
2.2.3.1 Capital Market Line (CML) 
The CML is the efficient frontier which specifies the return an individual investor expects 
to receive on a portfolio. It determines that there is only one portfolio of risky assets that 
investors should invest in.  
 
This is a linear relationship between risk and return on efficient portfolios that can be 
written as: 
 
Rp = rf +σp[(Rm – rf)/σm] (1)
 
where Rp is portfolio return, rf is risk-free asset return, Rm is market portfolio return, σp is 
standard deviation of portfolio returns and σm is standard deviation of market portfolio 
returns. 
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Figure 8 Capital Market Line (CML) 
 
 
If all investors behave according to Modern Portfolio Theory, equilibrium in the 
securities markets will be resulted. The CAPM is derived from this assumed equilibrium. 
 
2.2.3.2 Security Market Line (SML) 
The SML expresses the return an individual investor can expect in terms of a risk-free 
rate and the relative risk of a security or portfolio. It explains the riskiness of individual 
assets relative to the market portfolio. The risk relationship of individual assets is 
expressed in terms of covariance of asset returns with market returns. The SML is 
applicable to portfolios as well. Therefore, SML can be used in portfolio analysis to test 
whether securities are fairly priced, or not. The SML with respect to security a can be 
written as equation 2 below which is the Capital Asset Pricing Model (CAPM). 
 
Rj= rf + ßj(Rm-rf) (2)
where Rj is the return on a risky asset; rf the return on a risk-free asset; Rm the return on 
the market portfolio; ßj = (σjσmpjm)/σ2m, which is the amount of non-diversifiable risk 
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inherent in the security relative to the risk of the market portfolio.  
Figure 9 Security Market Line (SML) 
 
 
2.2.4 Empirical Tests of CAPM 
There have been numerous empirical tests suggest that the CAPM may not be linear that 
factors other than beta are need to explain the expected returns (Blume, 1970, Black et al., 
1972, Blume and Friend, 1973, Blume and Husick, 1973, Fama and Macbeth, 1973; Basu, 
1977; Reinagum, 1981). Roll (1977) mentioned that even of markets are efficient and the 
CAPM is valid, then the cross-section security market line cannot be used as a means of 
measuring the ex post performance of portfolio selection techniques. Also, the efficiency 
of the market portfolio and the validity of the CAPM are joint hypothesis that are almost 
impossible to test because of the difficulty of measuring the true market portfolio 
(Copeland et al., 2005) 
 
Don (2007) reviewed the findings on the return-beta relationships. It was shown that 
when the market proxy is inefficient, the CAPM is rejected (Roll, 1977). An insignificant 
relationship can be resulted when there are small deviations from efficiency (Roll and 
Ross, 1994, Kandel and Stambaugh, 1995). In the test of the validity of the asset pricing 
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model specifications, existence of data bias could affect the result (Roll and Ross, 1994,  
Kandel and Stambaugh, 1995). Also, beta is unstable over time (Bos and Newbold, 1984, 
Faff et al., 1992, Brooks et al., 1994, Brooks et al., 1998). Some model specification 
issues were also mentioned. Examples were time-varying risk premium (Kan and Zhang, 
1999), broader market portfolio (Jagannathan and Wang, 1996) and the possible 
correlations between idiosyncratic returns (Clare et al., 1998). 
 
A variety of models have been developed to explain stock returns which will be 
mentioned in next section. However, it should be noted that the CAPM is still the most 
widely accepted model owing to its generalization power. It is the only model that has to 
be shown to work in a generalized extent. That is, a generalized single factor model to 
explain return-risk relationship. 
 
2.3 Multifactor Model 
There are many literatures to study the effect of various variables on the stock returns 
using multifactor models, which can be viewed as alternatives for the CAPM.  
 
Ross (1977) introduced multifactor arbitrage pricing theory (APT) models introduced. 
The idea here is to allow more than one measure of systematic risk. APT models allow 
for priced factors that are orthogonal to the market return and do not require that all 
investors are mean–variance optimisers, as in the CAPM. Groenewold and Fraser (1997) 
examined the validity of these models for Australian data and compared the performance 
of the empirical version of the APT and the CAPM. They concluded that APT 
outperforms the CAPM in terms of within sample explanatory power (Don, 2007). 
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Merton (1973) derived an inter-temporal asset pricing model (I-CAPM) which is a two 
factor model. It takes into account the changes in the state of the economy over time. In 
this model, the asset returns depend on the covariances between the individual asset and a 
set of state variables in addition to the covariances between the returns on the asset and 
those on the market portfolio. In this model, investors choose portfolios to hedge against 
changes in the state variables. The state variables may be thought of as macroeconomic 
factors. The investors are, for example, assumed to be interested in hedging against 
inflation in their portfolio decisions. 
 
A growing number of studies found that the cross-sectional variation in average security 
returns cannot be explained by the market beta alone, and showed that fundamental 
variables such as size (Banz, 1981), ratio of book-to-market value (Rosenberg et al., 1985, 
Chan et al., 1991), macroeconomic variables and the price to earnings ratio (Basu, 1983) 
account for a sizeable portion of the cross-sectional variation in expected returns.  
 
As discussed in Don (2007), owing to the CAPM’s intuitive appeal, it has become an 
important tool in finance for assessment of cost of capital, portfolio performance, 
portfolio diversification, valuing investments and choosing portfolio strategy among 
others. But, for a suitable measure to evaluate risk-adjusted performance, no consensus 
had been reached in the literature. Many studies continue to find a robust asset pricing 
model. 
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2.4 Economic Factors Affecting Hotel Stock Returns 
In order to study the factors affecting the hotel stock return, it is important to understand 
the nature and characteristics of hotel investment. Basically, hotel investment is a type of 
real estate investment in that the underlying real asset is the hotel property and hence it 
shares similar characteristics. Investment is in essence present sacrifice for expected 
future benefits. It is because the present is relatively well known and the future is 
uncertain, investment decisions represent certain sacrifices for uncertain benefits. 
 
Hotel investment is a special kind of property investment. It is subjected to international 
situations and fluctuates according to the internal and external economic performance. 
Social and political stability have direct and tremendous impacts on the number of visitor 
arrivals at a destination which the hotel industry is sensitively affected (Austin, 1995). 
 
Like other types of real estate investment, a hotel’s lifecycle has three main phases – 
development, operation and exit. Development risks, operating risks and 
obsolescence/exit risk are directly attributable to each phase.  
 
This paper focuses on the operating stage of hotel. The total 'holding period return' of any 
type of investment is the combination of the cash flow earned throughout the holding 
period as well as the capital appreciation (or depreciation) of the asset. The operating risk 
is the ability of the asset to generate sufficient levels of cash flow in order to produce a 
certain level of financial returns to justify the investment and/or catalyze an exit. 
 
Owners are significantly exposed to the operating risk in a hotel investment. Any 
fluctuation in the operating performance of a hotel asset has a significant impact over the 
Chapter 2 Literature Review 28 
 
net operating income available to its owner to service the hotel mortgage/senior debt and 
secure a level of capital to justify a return on the investment. The main operating risk 
factor in a hotel property is the volatility of its net operating income (EBITDA) 
throughout the holding period. The more the net operating income is likely to fluctuate 
over a specific period of time, the higher the operating risk. Given the operating structure 
of a hotel asset, this risk can be attributed to two main characteristics: revenues and the 
fixed cost structure of the operation. Various dynamics and business characteristics, 
whether controllable or uncontrollable, impact on these operating risk factors. Demand 
and supply dynamics in a given market, as well as the barriers of entry for a specific asset 
class are good examples that impact the operating performance of a hotel asset (Kett, 
2007). 
 
Many previous literatures demonstrated that changes in stock prices systematically react 
to changes in macroeconomic variables (Chen et al., 1986, Fama and French, 1988; 
Asprem, 1989, Wasserfallen, 1989, Choi, 1990, Fama, 1990, Schwert, 1990, Chen 1991, 
Barrow, 1994, Chen et al., 2005) 
 
In the field of hotel industry, Barrow (1994) was the first to investigate the movement of 
the macroeconomic variables and hospitality stock returns and to explain their 
relationship. Chen et al., (2005) and Chen (2007) extended the study in China and Tai 
Wan hotel stocks. Some of them are found relevant to this study.  
 
Also, some of them are not discussed in previous literature in relationship with hotel 
stock returns but they have impact on the performance and profitability of the hotel. So, 
they will also be discussed.  
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The economic variables discussed are summarized below.  
 
2.4.1 Interest Rate 
Previous literatures have explored the relationships between interest rates and stock 
returns (Fogler, 1981, French et al., 1983, Flannery and James, 1984, Bernard, 1986, 
Sweeney and Warga, 1986, Asprem, 1989). Asprem (1989) studied the stock 
performance in Europe, he found that the stock prices are negatively correlated with 
interest rates. It is suggested that the interest rate determines the present value of firms’ 
future earnings or cash flows (Asprem, 1989; Chen et al., 2005). The fundamental 
relationship behind is that increase in interest rate is expected to lead to a decrease in the 
profitability decreases as a result (Ross et al., 2008). The EBITDA (earnings before 
interest, taxes, depreciation and amortization) is usually used to evaluate a company's 
ability to earn a profit, and it is often used in stock analysis. 
 
2.4.2 Exchange Rate 
Arbel and Geller (1983) presented evidence to demonstrate that fluctuations in foreign 
exchange rates have an effect on hotel operations and that hoteliers cannot afford to 
ignore this phenomenon. Estimates for foreign exchange fluctuations must be included in 
marketing and pricing decisions as well as in overall strategic planning. The hotel 
industry is an international industry, and as such its performance is affected by exchange 
rate fluctuation. Hotel revenues are affected by exchange rate changes not only in 
locations with a large volume of tourism, but also in locations with relatively few foreign 
travelers. The foreign-exchange effect on the demand side starts almost immediately 
following changes in the strength of the dollar. Exchange fluctuations' supply-side effect, 
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unique to the hotel industry, also should be considered when planning. Sunjil (2006) 
found that exchange rate is positively related with the persistence of abnormal earnings in 
hotel companies.  
2.4.3 Hotel Supply 
Rushmore (1985, 1992), similar to the demand side, identifies the macro and micro hotel 
supply factors. He claims that long-term macro supply trends often have a significant 
effect on local hostelries, particularly with respect to hotel size, layout, design, chain 
affiliation, financial structure and type of management. Other than macro supply, 
knowledge of micro supply, and also, the changes in the supply, are needed to predict the 
relative competitiveness of area properties and to estimate the subject property's probable 
market share. This can be measured by the number of rooms available from competitive 
properties within a specific market area. 
 
2.4.4 Visitor Arrivals 
The length of stay and visitor arrival can reflect the demand for transient accommodation 
(Rushmore, 1985 and 1992). Rushmore (1992) also clarifies that demand represents the 
total number of travelers expected to use these facilities. 
 
2.4.5 Occupancy Rate 
Rushmore (1996) describes that occupancy is the best economic factor that reflects the 
overall health of the lodging industry. It drives hotel room rates, total revenue, and 
profitability. He clarifies that area-wide occupancy is determined by supply and demand. 
If supply increases faster than demand, occupancy will fall. If demand increases faster 
than supply, occupancy will rise. Hotel demand is measured by room night while hotel 
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supply is the number of rooms available from competitive properties within a specific 
market area. Rushmore (1985, 1992) identifies micro and macro demand for transient 
accommodation. Occupancy level can represent the micro data. 
2.4.6 Mega Events 
Chen (2005) found that the outbreak of severe acute respiratory syndrome (SARS) is 
negatively related with the hotel stock returns in Taiwan. It was found that this event had 
the greatest impact on the hotel stock returns in Tai Wan among other events (presidential 
elections in Taiwan, the 1999 earthquake, the 2000 Sydney Olympics, the 2002 
Japan/Korea World Cup Tournament, the Asian economic crisis of 1997 - 1998, the Iraqi 
war in 2003 and the terrorist attacks upon the United States in 2001) investigated. He 
mentioned that natural disasters affect traveler’s safety which is considered as the most 
fundamental condition for international travels. The impacts of natural disasters and the 
terrorist attacks on the tourism industry have been well documented (Barton, 1994; 
Durocher, 1994; Sonmez et al. 1999; Stafford et al. 2002).  
 
2.4 Objectives 
From the literatures reviewed, many multifactor models are developed as alternatives to 
CAPM as it is believed that there are some missing factors the CAPM failed to consider. 
A few have been developed in the hotel stocks. This dissertation attempts to study the 
relationship between different economic factors and the return of a hotel stock in Hong 
Kong. Two objectives are formulated and summarized as follows:- 
 
i) To identify the factors affecting return of a hotel stock in Hong Kong; 
ii) To examine to what extent hotel stock return is affected by each factor. 
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2.5 Concluding Remarks 
The literature review establishes important theoretical fundamentals for this study. 
Studies conducted on the relationships of different factors on the return of hotel stock and 
profitability of hotel companies are reviewed. They provide insight into how factor model 
of hotel stock return in Hong Kong may be developed, which will be discussed in later 
chapters.  
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CHAPTER 3 METHODOLOGY 
In previous chapters, the potential factors which could affect the return of a hotel stock 
have been reviewed. In order to develop a multifactor model which can be applicable to 
an individual hotel stock, the choice of the variables and the methodology used will be 
introduced in this chapter. The objectives are restated in section 3.1. Section 3.2 will 
introduce multiple regression as the methodology in developing the model. Section 3.3 
will give a detail account of all the variables to be included in the model. Section 3.4 will 
give the data source for each variable. Section 3.5 will give the descriptive statistics and 
the expected relationships for the variables.  
 
3.1 Restatement of the Objectives 
As stated in section 2.5, the objectives of this study are to identify the factors affecting 
return of a hotel stock in Hong Kong and examine to what extent hotel stock return is 
affected by each factor. In order to achieve these objectives, a factor model will be 
developed in this study. the methodology used is time series multiple regression which is 
explained in the following sections. 
 
3.2 Regression Analysis3 
Regression analysis is a statistical method in investigating the relationship between the 
dependent and independent variables. An equation or a model is used to connect the 
dependent variable and various independent variables which explain the value of the 
                                                 
3 This section generally follows Wooldridge, 2009. 
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dependent variable. When carefully applied, a ceteris paribus experiment can be 
simulated that the causality effect of each independent variable can be determined. Also, 
the extent of how they affect the dependent variable can also be shown. In this paper, 
multiple regression with time series data will be used for forming the model. The review 
on these issues is shown below. 
 
3.2.1 Multiple Regression 
While simple regression model can only be used to study the relationship between the 
dependent variable and one independent variable, multiple regression analysis can 
accommodate more than one explanatory variables. Naturally, when more useful factors 
for explaining the dependent variable are added, more of the variation of the dependent 
variable can be explained. Ordinary Least Squares (OLS) technique is commonly used to 
fit the model, which estimates the true but unobservable function by a linear regression 
equation. It minimizes the residual sum of squares (sum of the squares of the differences 
between the actual and the forecast values of the dependent variable) to find the best 
regression line. 
 
3.2.2 Time Series Data 
In the dissertation, the data used is time series data that the observations of the variables 
are over time. An important feature of it is that these observations can rarely be assumed 
to be independent across time, which makes them more difficult to be analysed than cross 
sectional data. Most economics and other time series are related, usually strongly related, 
to their recent histories. More needed to be done in specifying the econometric model 
before standard econometric methods can be justified.  
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Temporal ordering is an obvious characteristic which distinguish it from cross-sectional 
data. Proper ordering of time series data is important. Also, time series data is more subtle 
than cross-sectional data. Different sample of cross sectional data will yield different 
values of the independent and dependent variables. Thus, the estimates computed from 
these different random samples will generally be different. However, when we collect a 
time series data set, one possible out come, or realization, of the stochastic process, is 
obtained. Only a single realization can be seen as we cannot start the process again by 
going back in time. If certain conditions in the past had been different, a different 
realization will generally be obtained. Therefore, times series data is considered as the 
outcome of random variables. There are some differences in carrying out diagnostic tests. 
 
3.2.3 Diagnostic Tests 
3.2.3.1 Test for Serial Correlation 
When the errors are correlated across time, it is said to suffer from serial correlation. 
Serial correlation is a potential problem for regression with time series data but not for 
cross-sectional data. The usual OLS standard errors and test statistics are not valid. 
Therefore, test for serial correlation has to be taken. Durbin-Watson statistic is performed. 
 
3.2.3.2 Test for Heteroskedasticity 
When the variances of error terms are not the same, it is said to be suffered from 
heteroskedasticity. In time series regression, the problem of heteroskedasticity is usually 
less pressing than that of serial correlation. The presence of it can invalidate the usual 
standard errors, t statistics, and F statistics.  
 
The methods for testing and correcting it are generally the same as that in cross sectional 
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data, but there are little differences associated with temporal correlation in time series 
observation. White’s (1980) test is performed. If it shows heteroskedasticity, the 
coefficients will be re-estimated using White’s Heteroskedasticity Consistent Standard 
Errors & Covariance estimator. It should be noted that we should test the serial 
correlation first before testing for heteroskedasticity. It is because any serial correlation 
will generally invalidate a test for heteroskedasticity. 
 
3.2.3.3 Test for Multicollinearity 
Multicollinearity arises when two or more independent variables in an equation are 
highly correlated and this violates the assumption of the OLS regression. When 
multicollinearity exists, it becomes very difficult to separate out the individual effects of 
each collinear independent variable. 
 
To test for the presence of multicollinearity, a zero-order correlation matrix is constructed 
which specifies the correlation coefficient between every independent variable in the 
equation estimated. 
 
Ordinary Least Squares (OLS) technique is used to fit the model, which estimates the true 
but unobservable function by a linear regression equation. It minimizes the residual sum 
of squares (sum of the squares of the differences between the actual and the forecast 
values of the dependent variable) to find the best regression line. 
 
3.3 Variables for Regression 
Variables in the proposed model will be investigated in this section. The dependent and 
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independent variables included in the model will be shown first. The fundamental 
relationships between the dependent variable and the independent variables will be 
discussed in detail. 
 
3.3.1 The Dependent Variable 
The dependent variable is the stock return of a hotel company. The price of a share of 
stock is the present value of all of its future cash flows for a share. It can be written as 
expected discounted dividends: 
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where the subscript t represents time 
P = Stock price  
D = Dividend 
r = Discount rate 
 
Stock returns are calculated from the capital gain return and return on dividend as shown 
in equation 3. In this study, monthly stock return will be used as the dependent variable. 
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where the subscript t represents time, 
R = Stock return 
P = Stock price 
d = Dividend paid per share 
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3.3.2 The Independent Variables 
As reviewed in Chapter 2, six explanatory variables are found in past literatures to affect 
the hotel stock return. The variables identified are the interest rate, exchange rate, 
occupancy rate, hotel supply and visitor arrivals. Also, return on market index is also 
included as an independent variable to remove the stock market effect and act as a proxy 
of Hong Kong economic situation. The dummy variable which indicates the outbreak of 
the SARS epidemic is also included. Table 1 shows the summary of the variables. Details 
of each variable are also explained below. 
 
3.3.2.1 INT: Interest Rate  
As mentioned, stock price is affected by both future cash flow and the level of the 
discount rates. The return reflects both interest rate influences. The interest rate 
determines the present value of firms’ future earnings or cash flows in two aspects. The 
profitability is expected to decrease as mentioned in section 2.4.1. If the company doesn’t 
bear any debt, the return on asset is considered. The EBITDA (earnings before interest, 
taxes, depreciation and amortization) can be used to analyze and compare profitability 
between companies and industries because it distinguishes economics of the business 
from the effects of financing and accounting decisions. It is affected also by the change in 
interest rate as the customers will be affected. In most common cases, the company bears 
a certain amount of debt service that the return on equity is considered instead. In crease 
in interest will increase the debt service amount that the profitability is expected to 
decrease. The cash flows are reduced as a result. A higher interest rate also affects the 
discount factor. As a result, the attractiveness of investment opportunities is reduced.  
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3.3.2.2 EXC: Exchange Rate 
Monthly change in exchange rate will be employed instead of the actual data as shown in 
equation 4. 
 
1
1
t t
t
EXC EXCDEXC
EXC
−
−
⎛ ⎞−= ⎜ ⎟⎝ ⎠
 
(5)
 
where the subscript t represents time, 
DOCC = Monthly change in exchange 
OCC = Monthly exchange rate 
 
Exchange rate affects the profitability of a company in different sense. But for the hotel 
company, as an international business which the majority of the profits comes from the 
visitors, the increase in exchange rate is expected to lead to an increase in profitability in 
the hotel. Therefore, it is expected that the hotel stock return to be positively correlated 
with the monthly change of exchange rate. 
 
3.3.2.3 DOCC: Occupancy Rate  
Monthly change in occupancy rate will be employed instead of actual data, as a growth 
rate during the period as shown in equation 5. 
 
Profit of the hotel will increase with increased occupancy rate. Therefore, it is expected 
that the hotel stock return to be positively correlated with the monthly change of 
occupancy rate. 
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OCC OCCDOCC
OCC
−
−
⎛ ⎞−= ⎜ ⎟⎝ ⎠
 
(6)
 
where the subscript t represents time, 
DOCC = Monthly change in occupancy rate 
OCC = Monthly occupancy rate 
 
3.3.2.4 DHS: Hotel Supply 
Monthly change in hotel supply will be employed instead of actual data, as a growth rate 
during the period as shown in equation 6.  
 
Increase in hotel supply implies that there are more competitors in the market. The profit 
of the hotel will be expected to decrease. Therefore, it is expected that the hotel stock 
return to be negatively correlated with the monthly change of hotel supply. 
 
1
1
t t
t
HS HSDHS
HS
−
−
⎛ ⎞−= ⎜ ⎟⎝ ⎠
 
(7)
 
where the subscript t represents time, 
DHS = Monthly change in hotel supply 
HS = Monthly hotel supply 
 
3.3.2.5 DVIS: Visitor Arrivals 
Also, monthly change in visitor arrivals will be employed instead of actual data to 
indicate the growth rate during the period as shown in equation 7.  
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Increase in visitor arrivals can reflect an increase in transient demand for hotel rooms. 
The profit of the hotel is expected to increase. Therefore, it is expected that the hotel 
stock return to be positively correlated with the monthly change visitor arrivals. 
 
1
1
t t
t
VIS VISDVIS
VIS
−
−
⎛ ⎞−= ⎜ ⎟⎝ ⎠
 
(8)
 
where the subscript t represents time, 
DVIS = Monthly change in visitor arrivals 
VIS = Monthly visitor arrivals 
 
3.3.2.6 RM: Return on Market Portfolio 
The return on the market portfolio is added as an independent variable to act as a proxy 
of the Hong Kong economy. The return on the market index can be calculated from the 
monthly change in the market index level. It is shown in equation 8.  
 
The hotel industry is greatly influenced by the by the tourism industry, and that the 
tourism industry is closely related to the economy. It is expected that the hotel stock 
return to move in the same direction with as the economic change, proxied by the return 
on the market portfolio.  
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t
HSI HSIRHSI
HSI
−
−
⎛ ⎞−= ⎜ ⎟⎝ ⎠
 
(9)
 
where the subscript t represents time, 
RHSI = Monthly return on the market index 
HSI = Monthly market index 
 
3.3.2.7 SARS: The outbreak of the SARS epidemic 
The event chosen is the outbreak of the SARS epidemic which is a dummy variable that 
takes the value 1 from March 2003 to May 2003 and 0 otherwise to find out the impact of 
this event on the hotel stock return. The outbreak of this epidemic in Hong Kong was 
identified and confirmed in March 2003. The World Health Organization (WHO) issued a 
Tourism Warning in Hong Kong that month and it was lifted in May 2003. The outbreak 
of this event affected the tourists’ safety that the hotel business was seriously affected, it 
is expected that this variable will be negatively correlated with the dependent variable. 
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Table 1Variables used in the model 
Variables in initial model specification Description 
Dependent variable 
R Hotel stock return 
Independent variables 
INT Interest rate 
EXC Exchange Rate 
DOCC Change in occupancy rate 
DHS Change in hotel supply 
DVIS Change in visitor arrivals 
RM Returns on market index 
SARS The outbreak of the SARS epidemic (a 
dummy variable which takes the value 
of 1 from March to May 2003 and 0 
otherwise) 
 
3.4 Data Source 
An account of the data required is given in this section. The data in monthly basis over 
the period of September 1997 - December 2006 is used. This represents a completion of 
one economic cycle. The starting period is chosen to be 2 months after the handover date 
(1 July 1997) of the sovereignty of Hong Kong. The effect from the handover of the 
sovereign is complicated that may have abnormal impact and produce noise on the result. 
The ending period is chosen to be in the end of 2006. It is because the Regal REIT is 
established in 2007 that the nature of the company changed. The total number of 
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observations is 112.  
 
The choice of variables was also constrained by the data source that some information are 
not available due to the publish frequency is not matched or it is for confidential use. 
 
3.4.1 R: Stock Return 
Stock return of the Regal Hotels International Holdings Limited is chosen as the stock 
return of the hotel. As a listed company, in the observation period, it suits the nature for 
the hotel stock the most, although it also runs business in China and owns also other 
kinds of properties, the hotel business in Hong Kong is the major business. 
 
Stock price of the last trading day of each month is used to derive the monthly stock 
return of a hotel. Monthly observation of the stock price of the Regal Hotel Holdings 
Limited (0078.HK) can be obtained from the Thomson Datastream4.  
 
3.4.2 INT: Interest Rate 
The 1-month Hong Kong Interbank Offered Rate (HIBOR) will be chosen as the proxy 
for interest rate. It is the rate of interest offered on Hong Kong dollar loans by banks in 
the interbank market for 1 month. Monthly observations of the end of period figures of 
1-month HIBOR can be obtained from the Monthly Statistical Bulletin published by the 
Hong Kong Monetary Authority. The source is the Hong Kong Association of Banks 
(HKBA). It is the average of the middle 14 quotations from the 20 banks designated by 
HKBA. The interest quoted is an annual percentage rate (APR), in order to obtain 
                                                 
4 Thomson Datastream is the world’s largest financial statistical database. 
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monthly rate, the data obtained is divided by 12.  
 
3.4.3 EXC: Exchange Rate 
The Trade (import and exports)-weighted Effective Exchange Rate Index (EERI) for the 
Hong Kong Dollars will be used for the exchange rate variable. Monthly observations of 
this figure can be obtained from the Census and Statistics Department. The effective 
exchange rate index (EERI) for the HKD is an index which measures movements in the 
weighted average of the exchange rate of the HKD against the currencies of major trading 
partners of Hong Kong. It serves as an indicator for measuring the overall strength of the 
HKD relative to selected currencies. 
 
3.4.4 DOCC: Occupancy Rate 
Occupancy rate of all hotels in Hong Kong each month is used to derive the monthly 
change in the occupancy rate. It is because the monthly occupancy rates for the hotels of 
the Regal Hotel Holdings Limited are not available, the occupancy rate for all hotels in 
Hong Kong is used as a proxy to indicate the demand for the hotel. Monthly observation 
of the occupancy rate can be obtained form the Hotel Room Occupancy Report published 
monthly by the Hong Kong Tourism Board (HKTB)5. 
 
The time lag between the actual occupancy situation and the publication of the report by 
the HKTB is about 1 month. If the stock market is assumed to be efficient, it needs at 
least one month for the stock price to reflect the occupancy level. The hotel stock return 
is expected to be correlated with 1-month lagged occupancy rate. 
                                                 
5 The Hong Kong Tourism Board (HKTB) reconstituted the Hong Kong Tourist Association (HKTA) from 
1 April 2001. 
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3.4.5 DHS: Hotel Supply 
The number of room available for sale per day of all hotels in Hong Kong is used to 
derive the monthly change in hotel supply. Monthly observation of this figure can also be 
obtained from the Hotel Room Occupancy Report. 
 
3.4.6 DVIS: Visitor Arrivals 
Total visitor arrivals in Hong Kong are used to derive the monthly change in visitor 
arrivals. Monthly observation of this figure can be obtained from the Visitor Arrival 
Statistics published by the HKTB. 
 
3.4.7 RHSI: Return on Market Portfolio 
Hang Seng Index return will be chosen as the proxy for the returns on market portfolio 
and the overall economic performance in Hong Kong. 
 
Hang Seng Index (HSI) of the last trading day of each month is used to derive the 
monthly return on Hang Seng Index. It can be obtained from the Thomson Datastream. 
 
3.5 Descriptive Statistics and Expected Relationships 
Table 2 shows the summary of the descriptive statistics of the data used in the empirical 
analysis and table 3 shows the expected relationships of the dependent variable and the 
independent variables.  
 
 
CHAPTER 3 METHODOLOGY 47 
 
Table 2 Descriptive statistics of the data used in the empirical analysis 
Sample: 1997:09 2006:12  
  R INT DEXC DOCC (-1) DHS DVIS RHSI 
 Mean 0.01 0.04 0.00 0.02 0.00 0.02 0.01 
 Maximum 1.46 0.19 0.03 1.09 0.11 0.78 0.29 
 Minimum -0.52 0.00 -0.03 -0.72 -0.05 -0.63 -0.29 
 Std. Dev. 0.23 0.03 0.01 0.17 0.02 0.16 0.08 
No. of observations: 112 
 
Table 3 Expected relationships of variables 
Variable Expected Sign 
INT: Interest rate − 
EXC: Exchange Rate + 
DOCC: Change in occupancy rate + 
DHS: Change in hotel supply − 
DVIS: Change in visitor arrivals + 
RHSI: Returns on Hang Seng Index + 
SARS: The outbreak of the SARS epidemic − 
 
3.6 Concluding Remarks 
This chapter has discussed the methodology used to examine the factors affecting the hotel stock 
return. The dependent variable, hotel stock return, and independent variables, interest rate, 
exchange rate, occupancy rate, hotel supply, visitor arrivals, market index return and the outbreak 
of the SARS epidemic are discussed in detail. The data source of these variables is given as well 
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as their expected relationships. Next chapter will present the model adopted and empirical result 
from the first run of the model. 
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Chapter 4 Development of the Factor Model 
This chapter presents the factor model and the empirical result from the model. Section 
4.1 will introduce the multifactor model adopted that seven variables are included in the 
first fun of the model. Section 4.2 will give the empirical results from the first run of the 
model. Diagnostic tests are taken in Section 4.3. Section 4.4 will be the further 
development of the model by considering the result achieved in section 4.2 and 4.3. 
Section 4.5 will be the interpretation of the results on each independent variable. 
 
4.1 The Factor Model 
It is proposed that the hotel stock return is related to interest rate, exchange rate, change 
in occupancy rate, hotel supply and visitor arrivals, market index return, and the outbreak 
of the SARS epidemic as follows.  
 
R = f (INT, DEXC, DOCC, DHS, DVIS, RHSI, SARS) (10) 
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Ordinary Least Square is used to fit the model that a linear equation is formed, 
 
Rt = a0 + a1INTt(-1) + a2DEXCt + a3DOCCt(-1) + a4DHSt + a5DVISt(-1) + a6 
RHSIt + a7SARSt + Є 
(11) 
 
where the subscript t represents time, ai’s are the coefficients to be estimated, Є is the 
error term, and 
 
4.2 Empirical results 
The starting point of the empirical analysis is to identify significant factors affecting the 
hotel stock return in the first regression analysis. Initial results are shown in Table 4. 
 
R = Monthly stock return on the Regal Hotels International Holdings Limited 
INT = Hong Kong Interbank Offered Rate 
DEXC = Monthly change Exchange Rate 
DOCC = Monthly change in occupancy rate 
DHS = Monthly change in the average daily room available for sale for all hotels 
DVIS = Monthly change in the visitor arrivals 
RHSI = Monthly return on Hang Seng Index 
SARS = The outbreak of the SARS epidemic (a dummy variable which takes the 
value of 1 from March to May 2003 and 0 otherwise) 
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Table 4 Result for estimating the hotel stock return model 
Dependent Variable: R 
Method: Least Squares 
Sample: 1997:09 2006:12 
Included observations: 112 
White Heteroskedasticity-Consistent Standard Errors & Covariance 
Variable Coefficient Std. Error t-Statistic Prob.   
C 0.046435 0.030369 1.529013 0.1293 
INT -1.275259* 0.476799 -2.674628 0.0087 
EXC 0.207112 1.923222 0.107690 0.9144 
DOCC(-1) 0.688128* 0.238113 2.889920 0.0047 
DHS -1.813313** 0.836297 -2.168264 0.0324 
DVIS 0.119429 0.104353 1.144470 0.2551 
RHSI 0.860892* 0.179767 4.788929 0.0000 
SARS 0.080162 0.144059 0.556457 0.5791 
R-squared 0.446456     Mean dependent var 0.010479 
Adjusted R-squared 0.409198     S.D. dependent var 0.228150 
S.E. of regression 0.175364     Akaike info criterion -0.575152
Sum squared resid 3.198278     Schwarz criterion -0.380974
Log likelihood 40.20852     F-statistic 11.98288 
Durbin-Watson stat 2.196563     Prob(F-statistic) 0.000000 
* Significant at the 1% level 
**  Significant at the 5% level 
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It is found that the independent variables DEXC, DVIS and SARS are not statistically 
significant to the dependent variable. However, these factors should not be discarded 
before the diagnostic tests are performed. 
 
4.3 Diagnostic Tests 
4.3.1 Test for Serial Correlation 
The Durbin-Watson statistics (2.196563) is near to 2 that it indicates no significant first 
order correlation. 
 
4.3.2 Test for Heteroskedasticity 
Although in time series regression, the problem of Heteroskedasticity is usually less 
pressing than that of serial correlation. After testing for the serial correlation, the test for 
Heteroskedasticity is performed. The White’s test result is shown below: 
 
Table 5 White’s test result 
White Heteroskedasticity Test: 
F-statistic 1.817510     Probability 0.018137 
Obs*R-squared 45.06048     Probability 0.038104 
 
The result shows that Heteroskedasticity exists. The probability of rejecting the null 
hypothesis of no heteroskedasticity is 3.81 %, thus it cannot reject the null hypotheses on 
no heteroskedasticity. White’s correction is taken as a remedy for correcting the problem 
of Heteroskedasticity. After adjustment, the results are shown in table 6. 
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Table 6 Result for estimating the hotel stock return model after White’s correction 
Dependent Variable: R 
Method: Least Squares 
Sample: 1997:09 2006:12 
Included observations: 112 
White Heteroskedasticity-Consistent Standard Errors & Covariance 
Variable Coefficient Std. Error t-Statistic Prob.   
C 0.046435 0.030369 1.529013 0.1293 
INT -1.275259* 0.476799 -2.674628 0.0087 
DEXC 0.207112 1.923222 0.107690 0.9144 
DOCC (-1) 0.688128* 0.238113 2.889920 0.0047 
DHS -1.813313** 0.836297 -2.168264 0.0324 
DVIS 0.119429 0.104353 1.144470 0.2551 
RHSI 0.860892* 0.179767 4.788929 0.0000 
SARS 0.080162 0.144059 0.556457 0.5791 
R-squared 0.446456     Mean dependent var 0.010479 
Adjusted R-squared 0.409198     S.D. dependent var 0.228150 
S.E. of regression 0.175364     Akaike info criterion -0.575152
Sum squared resid 3.198278     Schwarz criterion -0.380974
Log likelihood 40.20852     F-statistic 11.98288 
Durbin-Watson stat 2.196563     Prob(F-statistic) 0.000000 
*  Significant at the 1% level 
**  Significant at the 5% level 
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After re-estimating the coefficients using the White’s Heteroskedasticity Consistent 
Standard Errors & Covariance estimator, the result is found to be similar to ordinary least 
square estimates.  
 
4.3.3 Test for Non-linearity  
A number of non-linear specifications is attempted by adding square terms but were 
found insignificant to the dependent variable. This suggests linearity effects of those 
independent variables. 
 
4.3.4 Test for Multicollinearity  
A zero-order correlation matrix to test for the presence of multicollinearity is shown in 
Appendix 1.It was found that the correlation between each variable is below 0.6 that no 
serious multicollinearity occurs.  
 
4.4 Further Development of the Factor Model 
As mentioned above, the independent variables DEXC and DVIS were found to be 
insignificant at the 95% confidence level, they will be discarded in the second run of the 
model. For the dummy variable SARS, its coefficient on the first run of the result is 
found to be positive and insignificant. The months which the variable takes the value “1” 
are adjusted and the variable is tested again. 
 
Thus, the best result will be achieved by incorporating INT, DOCC, DHS, RHSI and 
SARS as independent variables. Equation 10 was refined to the following estimated  
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model specification: 
 
Rt = a0 + a1INTt + a2DOCCt(-1) + a3DHSt + a4RHSIt + a5SARSt + Є (12) 
 
where the subscript t represents time, ai’s are the coefficients to be estimated, Є is the 
error term, and  
 
 
 
 
R = Stock return on the Regal Hotels International Holdings Limited  
INT = Hong Kong Interbank Offered Rate 
DOCC = Change in occupancy rate 
DHS = Monthly change in the average daily room available for sale for all 
hotels 
RHSI = Return on Hang Seng Index 
SARS  = The outbreak of the SARS epidemic (a dummy variable which takes the 
value of 1 in March and April 2003 and 0 otherwise) 
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The statistical result was shown in Table 7: 
 
Table 7 Revised result for estimating the hotel stock return model after refinement  
Dependent Variable: R 
Method: Least Squares 
Sample: 1997:09 2006:12 
Included observations: 112 
White Heteroskedasticity-Consistent Standard Errors & Covariance 
Variable Coefficient Std. Error t-Statistic Prob.   
C 0.060152** 0.030205 1.991491 0.0490 
INT -1.437504* 0.495952 -2.898472 0.0046 
DOCC(-1) 0.704498* 0.227876 3.091588 0.0025 
DHS -1.936903** 0.852176 -2.272890 0.0250 
RHSI 0.842703* 0.181660 4.638911 0.0000 
SARS -0.127925* 0.041199 -3.105049 0.0024 
R-squared 0.445067     Mean dependent var 0.010479 
Adjusted R-squared 0.418891     S.D. dependent var 0.228150 
S.E. of regression 0.173920     Akaike info criterion -0.608361
Sum squared resid 3.206302     Schwarz criterion -0.462727
Log likelihood 40.06821     F-statistic 17.00281 
Durbin-Watson stat 2.154729     Prob(F-statistic) 0.000000 
*  Significant at the 1% level 
**  Significant at the 5% level 
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The equation being estimated, with their expected signs, is: 
 
R = 0.06015238601 - 1.437504047*INT + 0.7044979659*DOCC (-1) 
- 1.936903185*DHS + 0.8427029079*RHSI - 0.1279247506*SARS 
(2) 
 
The specification has a satisfactory explanatory power for this kind of study as reflected 
by the adjusted R-squared of 0.418, which can be interpreted as 41.8% of the dependent 
variable, the stock return on the Regal Hotels International Holdings Limited, can be 
explained by the independent variables 
 
From the empirical results, it was found that the independent variables INT, DOCC, 
RHSI and SARS are significant at 99% confidence level, while DHS is significant at 95% 
confidence level. The independent variables DEXC and DVIS are statistically 
insignificant to the dependent variable at 95% confidence level. The significances of each 
of them will be discussed and brief explanations will be given. 
 
4.5 Interpretation of the Results  
In this section, interpretation of the result in identifying how the independent variables 
influence stock returns and the relative risk levels over time as represented by the 
coefficient of variation are presented.. 
 
4.5.1 INT: Interest Rate 
It was found that the independent variable INT with HIBOR used as a proxy for it is 
highly significant (at 99% confidence level) and its coefficient -1.44 which is the second 
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highest. This suggests that the stock’s exposure to interest rate risk is high. The gearing 
ratio can be investigated in finding the reason for this. From the balance sheets of the 
company from 1998 to 2006, it was found that the debt to equity ratios were usually 
greater than 1 which shows that the company’s dependence on debt financing is high. 
This makes the stock returns of the company highly sensitive to the interest rate. 
 
4.5.2 DOCC: Monthly change in occupancy rate 
It was found that the lagged occupancy rate is highly significant (at 99% confidence level) 
and its coefficient is 0.70. The lagged period is one month. This result is expected 
because occupancy rate should be directly related with the profit of the hotel and there is 
one month time lag between the publication of the occupancy rate and the actual 
occupancy situation.  
 
4.5.3 DHS: Monthly change hotel supply 
It was found that the average daily rooms available for sale of all hotels is significant at 
95% confidence level and its coefficient is -1.94 which is the highest among others. This 
suggests that the supply from competitors influences to a great extent on the hotel’s 
profits. The competition of the hotel market is keen in Hong Kong that the hotel supply 
increased every year in the past 10 years as shown in figure 6. This vigorous competition 
result in the high sensitivity of the hotel earnings which in turn the hotel stock returns. 
 
4.5.4 RHSI: Monthly return on Hang Seng Index 
It was found that the Hang Seng Index return is highly significant (at 99% confidence 
level) and its coefficient is 0.84. this does provide some logic to CAPM. The Hang Seng 
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Index return acts as a proxy for the whole economy as well as the stock market return 
which can indicate the investment market general performance. The tourism industry is 
closely related to the economy. Also, the hotel industry performance is strongly 
influenced by the tourism industry that it should be also closely linked to the whole 
economy. The significant result indicates that the return of hotel stock is positively and 
significantly linked to the economy of Hong Kong. 
 
4.5.5 SARS: The outbreak of SARS 
It was found that the dummy variable SARS is highly significant (at 99% confidence 
level) and its coefficient is -0.13. As mentioned in Section 4.4, the value of this dummy 
variable was adjusted. It was found that the p-value is the lowest if it takes the value of 1 
in March 2003 and April 2003. This result shows that this natural disaster has a great 
impact on the hotel stock return during that period. It is because the outbreak of the 
SARS epidemic seriously affected the travelers’ safety, the profit of the hotel is greatly 
affected. The impact of this event is also mentioned in the Annual Report of the Regal 
Hotels International Holdings Limited that the business plummeted due to the outbreak of 
SARS.  
 
4.6 Concluding Remarks 
In this chapter, the model adopted is presented. Empirical results for the first run of the 
factor model are given that shows the independent variables DEXC, DVIS and SARS are 
insignificant. However, they should not be discarded before the diagnostic tests are taken. 
The test results show that there is no significant serial correlation, non-linearity and 
multicollinearity. The result is re-estimated using White’s Heteroskedasticity-Consistent 
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Standard Errors & Covariance estimator but it gives similar result to ordinary least square 
estimates.  
 
The factor model is further developed. In the revised factor model, five variables are 
included. Interpretation of the results is given. In next chapter, a comparison between the 
returns predicted by the Factor Model developed and that by the CAPM is discussed. 
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Chapter 5 Comparison between the Factor Model and CAPM 
This chapter presents the comparison between the predicted returns estimated by the 
model and that estimated by the CAPM. The period chosen is from January 2007 to 
December 2008. The actual returns and the returns estimated from the Model and the 
CAPM are compared. Section 5.1 will present returns estimated from the Static Factor 
Model and Updated Factor Model. Section 5.2 will present returns estimated from the 
Static CAPM and Updated CAPM. In Section 5.3, a comparison between the results in 
the previous two sections is given together with the interpretation of the difference.  
 
5.1 Predicted Returns from the Factor Model 
Two sets of predicted monthly returns are computed from the Factor Model developed. 
The returns are estimated from two models - the Static Factor Model and the Updated 
Factor Model, in which the difference between them is on the data used in forming the 
model. The details of the computation method and the data used are discussed below.  
 
5.1.1 Static Factor Model 
In the Static Factor Model, the period of the data used in the model is from September 
1997 to December 2006, which is actually the same as the model discussed in Chapter 4. 
The returns for the period January 2007 to December 2008 is then estimated from this 
Static Factor Model as shown in Appendix 2. The absolute percentage errors between the 
returns estimated from the Static Factor Model and the actual returns are also shown. 
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5.1.2 Updated Factor Model 
In the Updated Factor Model, the data used in the model is updated every month. That is, 
the period of the data used in the model is different as it is updated for estimating each 
monthly return. The period is from September 1997 to month just before the month of the 
return needed to be estimated. For example, in order to estimate the monthly return in 
February 2007, the period of the data used in the model will be from September 1997 to 
January 2007, i.e. the data of January 2007 is added. The returns for the period January 
2007 to December 2008 estimated from this Updated Factor Model are also shown in 
Appendix 2. The absolute percentage errors between the returns estimated from the 
Updated Factor Model and the actual returns are also shown. 
 
5.1.3 Comparison between the Estimated Returns from the Factor Model and the Actual 
Returns 
Figure 10 below shows the returns estimated from the two models and the actual returns 
from January 2007 to December 2008. The mean absolute percentage errors of the returns 
estimated from the Static Factor Model and the actual returns is 186.34%. The mean 
absolute percentage errors of the returns estimated from the Updated Factor Model and 
the actual returns is 186.04% (See Appendix 2). They are found to be quite large. 
Individual stock prices are too variable and depend on too many no quantifiable items. It 
is difficult to consistently forecast accurately even if the predicting equation has an 
excellent fit. Equations that worked in the past may or may not work well in the future. 
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Figure 10 Graph showing the actual stock returns, the estimated stock returns from 
the static factor model and updated factor model from January 2007 to December 
2008 
The Actual Stock Returns, the Estimated Stock Returns from the
Static Factor Model and Updated Factor Model from January 2007
to December 2008
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5.2 Predicted Returns from the CAPM 
Two sets of predicted monthly returns are computed from the CAPM. The returns are 
estimated from two models - the Static CAPM and the Updated CAPM, in which the 
difference between them is on the beta used in forming the model. The details of the 
computation method and the data used are discussed below. 
 
5.2.1 Estimation of Beta 
Recalled from Section 2.3.3.3, the monthly hotel stock returns from 2007 to 2008 
estimated by CAPM can be calculated from equation 4,  
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Rj= rf + ßj(Rm-rf)  
 
where 
the 30-day Exchange Fund Bill rate is used for the risk free rate rf; 
monthly return on Hang Seng Index is used for return on the market portfolio Rm;  
the beta calculated below is used for ßj. 
 
In order to estimate the stock returns using the CAPM, beta coefficients should be 
calculated. Beta can be calculated using the expression mentioned in section 2.2.1 (ßj = 
(σjσmpjm)/σ2m), or using regression analysis. Regression analysis will be used here to find 
the beta.  
 
The betas are calculated from the equation ßj = (Rj-rf)/(Rm - rf). The betas are calculated 
on a 60 months basis. The stock returns of the Regal Hotel stock was used as the return 
on stock Rj, Hang Seng Index returns as the market return Rm as well as the 30-day 
Exchange Fund Bill rates as the risk free rates rf. The corresponding 60 months price data 
will be used in the regression analysis to find to betas. Details will be explained in the 
nest two sections. 
 
5.2.2 Static CAPM 
In the Static CAPM, the beta used is found by using the regression analysis with the 
observation period from January 2002 to December 2006. It is 2.12, which indicates that 
the Regal Hotel stock is more risky than the market.  
 
As mentioned, the returns from January 2007 to December 2008 can be estimated by the 
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CAPM using equation 4. 
 
Rj= rf + ßj(Rm-rf)  
 
Here, the beta is 2.12. The the 30-day Exchange Fund Bill rate and monthly return on 
Hang Seng Index of the corresponding month are used for the risk free rate rf and for 
return on the market portfolio Rm respectively.  
 
5.2.3 Updated CAPM 
In the Updated CAPM, the beta used is also found by using the regression analysis, but 
the observation period shifts one month each time when calculating the monthly returns. 
That is, for the beta used in estimating the stock return in February 2007, the observation 
period is from February 2002 to January 2007. The 24 betas calculated are shown in 
Appendix 3. The standard deviation is 42.83%, which is quite large. This shows that the 
risk of the stock relative to the market varies a lot in these two years. A main reason for 
that is considered to be the formation of the Regal REIT in 2007 which reduces the risk 
of the Regal Hotel stock in a large extent.  
 
Again, the returns from January 2007 to December 2008 can be estimated by the CAPM 
using equation 4. 
 
Rj= rf + ßj(Rm-rf)  
 
Here, the beta coefficients are those as mentioned. The the 30-day Exchange Fund Bill 
rate and monthly return on Hang Seng Index of the corresponding month are used for the 
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risk free rate rf and for return on the market portfolio Rm respectively.  
 
5.2.4 Comparison between the Estimated Returns from the CAPM and the Actual 
Returns 
Figure 11 below shows the returns estimated from the two models and the actual returns 
from January 2007 to December 2008. It can be shown that the returns estimated by 
CAPM are also usually underestimated. The mean absolute percentage errors of the 
returns estimated from the Static CAPM and the actual returns is 257.98%. The mean 
absolute percentage errors of the returns estimated from the Updated CAPM and the 
actual returns is 224.42% (See Appendix 4). The error actually improves after updated the 
betas which shows the beta instability problem. 
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Figure 11 Graph showing the actual stock returns, the estimated stock returns from 
the static CAPM and update CAPM from January 2007 to December 2008 
The Actual Stock Returns, the Estimated Stock Returns from the
Static CAPM and Update CAPM from January 2007 to December
2008
-0.6000
-0.5000
-0.4000
-0.3000
-0.2000
-0.1000
0.0000
0.1000
0.2000
0.3000
0.4000
Jan-
07
Apr-
07
Jul-
07
Oct-
07
Jan-
08
Apr-
08
Jul-
08
Oct-
08
Month
S
to
ck
 R
et
ur
ns
Actual Stock
Return
Estimated Stock
Returns by the
Static CAPM 
Estimated Stock
Returns by the
Updated CAPM 
 
5.3 Interpretation of the Results 
Figure 12 and 13 below show the absolute percentage error of the estimated returns by 
the Static Factor Model and Static CAPM and also that by the Updated Factor Model and 
Updated CAPM. It can be shown that the absolute percentage errors of the Factor Model 
is usually less than that of the CAPM in both cases, which suggest that the Factor Model 
include more factors which is rewarded than the of CAPM. 
 
As shown is Appendix 5, the mean absolute percentage error of the estimated returns by 
the model is 74.73% less than that by CAPM without updating the data. 
 
The difference is less (40.40%) if updated data is used to update the model and the beta 
each month. This difference is mainly contributed by the decrease in the absolute 
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percentage error by the CAPM as that for the model doesn’t change much. This also 
confirms with the problems in using CAPM as mentioned in Section 2.2.3 that beta 
stability is one of the most discussed issue for the use in CAPM. Also, this also suggested 
that there are some missing factors which are not included in the CAPM.  
 
Figure 12 Graph showing the absolute percentage error of the estimated returns by 
the static factor model and updated CAPM from January 2007 to December 2008 
The Absolute Percentage Error of the Estimated Returns by the
Static Model and Static CAPM from January 2007 to December
2008
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Figure 13 Graph showing the absolute percentage error of the estimated returns by 
the updated factor model and updated CAPM from January 2007 to December 
2008 
The Absolute Percentage Error of the Estimated Returns by the
Updated Factor Model and Updated CAPM from January 2007
to December 2008
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5.4 Concluding Remarks 
It was found that the absolute percentage errors from the returns estimated from the 
Model are lower than that from the CAPM, no matter the data is updated or not. It is 
suggested that there are some missing factors in the CAPM and the beta instability is also 
a problem in using CAPM. Also, it should be noted that although the absolute percentage 
errors of the returns estimated by the Model is lower than that by the CAPM, the errors 
are still large. There appear to be some missing factors in the model. 
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Chapter 6 Conclusion 
In previous chapters, literature review has been conducted on the factor models 
developed so far and the factors related to the stock return. A factor model is developed 
using regression and the returns predicted by it is compared with the CAPM. This chapter 
reviews the findings of this dissertation, discusses the limitations of the empirical tests as 
well as the suggestions for further studies. 
 
6.1 Review of Objectives and Findings 
Compared with other property sectors, the studies concerning the hotel sector, 
particularly in Hong Kong, is relatively fewer. Nevertheless, research into this market is 
important to both the academic world, in seeing whether certain economic factors found 
in relationship with stock market returns relevant in this sector, and the business world, 
regarding how investors can maximize their benefits.  
 
The objectives of this study are to identify the factors affecting return of a hotel stock in 
Hong Kong and to examine to what extent hotel stock return is affect by of each factor. 
 
In order to archive the objectives, previous literature on the ways to run the hotel business, 
the Hong Kong tourism and hotel industry, the widely used Capital Asset Pricing Model 
(CAPM) and the empirical tests on it and factor models on common stocks and those 
specifically on hotel stocks derived so far are reviewed. It was found that the studies on 
the factors affecting the hotel stock returns are limited.  
 
In view of this, a factor model to explain the stock return of a hotel company is developed 
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in this study. This provides a starting point for the development of factor models on a 
particular hotel stock, not only on the industry or the whole market.  
 
The result of the regression analysis showed that interest rate, change in occupancy rate 
and hotel supply, the return on the market index as well as the outbreak of the SARS 
epidemic are significant in affecting the hotel stock return. The relative risk levels over 
time as represented by the coefficient of variation are established. It was found that for 
the selected stock, the stock returns are mostly sensitive to the hotel supply and interest 
rate. This suggests the great effect from the keen competition faced by the company. The 
balance sheets of the company are analysed and it is found that the debt to equity ratio of 
the company is high. This results in the high sensitivity of the stock return to the interest 
rate. The adjusted R-squared found shows that there are some missing factors, future 
studies can be carried out on it. Some selected economic factors are found insignificant 
that may be due to the use of the data. The  
 
Comparison between the returns predicted by the factor model and the CAPM is also 
carried out. Both the stock returns estimated by static and updated models are compared. 
It is found that the absolute percentage errors of the returns estimated by the CAPM 
decreases to a large extent if it is updated. This actually suggests the problem of the beta 
instability. The factor model developed is much stable in this sense. Also, the result 
shows that the factor model developed performs better than the CAPM. It is suggested 
that there were some more missing factors in the CAPM. 
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6.2 Limitations and Suggestions for Further Study 
There are some limitations in this study.  
 
The occupancy rate of all hotels in Hong Kong is used as a proxy for the occupancy rate 
factor as only half yearly data of the Regal Hotels International Holdings Limited is 
available. 
 
The data used for the visitor arrivals is the total visitor arrivals each month. It is 
suggested that the number of overnight visitors or the number of visitors multiplied by 
the relative length of stay (weighted visitor arrivals) each month would be more 
appropriate in determining the actual demand. However, the data for number of overnight 
visitors was just available since 2002 and the monthly data for the length of stay are 
available until 2001. 
 
The methodology used in this study to develop the factor model is the time series 
multiple regression analysis. Other methodology like the auto regressive method can be 
attempted to construct a time series time model which might have work better. 
 
As suggested in Chapter 6, it is found that there are some missing factors which the 
model failed to include. This can be an area for further study. One suggestion is that as 
this study focus on economic variables, fundamental variables can also be added into the 
model. It should be noted that the concept of multifactor model and its advantage for risk 
analysis can be appreciated, but for practical issue which is to build it step by step, where 
the workload is huge and it will suffer from many thorny problems as well as challenges 
such as descriptors definitions and factors formulating (Shyu et al., 2006). 
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Appendices 
Appendix 1 A Zero Order Correlation Matrix for the Independent Variables  
 R INT DEXC DOCC(-1) DHS DVIS RHSI SARS 
R  1.000000 -0.248080 -0.067570  0.539971 -0.080322  0.249114  0.348737 -0.064757 
INT -0.248080  1.000000  0.265639 -0.049717 -0.109183 -0.057931 -0.197087 -0.114568 
DEXC -0.067570  0.265639  1.000000  0.089241 -0.135977  0.000792 -0.300001  0.025178 
DOCC(-1)  0.539971 -0.049717  0.089241  1.000000  0.033786  0.357461  0.038241 -0.028282 
DHS -0.080322 -0.109183 -0.135977  0.033786  1.000000  0.140786  0.014801 -0.129254 
DVIS  0.249114 -0.057931  0.000792  0.357461  0.140786  1.000000  0.035093 -0.311411 
RHSI  0.348737 -0.197087 -0.300001  0.038241  0.014801  0.035093  1.000000 -0.048462 
SARS -0.064757 -0.114568  0.025178 -0.028282 -0.129254 -0.311411 -0.048462  1.000000 
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Appendix 2 Comparison between the actual returns and the estimated returns from 
the model (in the period 2007 - 2008) 
 Actual Model 
(without 
updated data) 
Model 
(using updated 
data) 
Abs. % error 
(without updated data) 
Abs % error 
(using updated data) 
Jan-07 0.0000 -0.0396 -0.0396 NA NA 
Feb-07 0.0580 -0.0746 -0.0741 228.57% 227.68% 
Mar-07 -0.0548 -0.0403 -0.0386 26.42% 29.49% 
Apr-07 -0.0145 0.0789 0.0803 644.10% 653.70% 
May-07 0.0441 -0.0485 -0.0476 209.98% 207.99% 
Jun-07 -0.0704 -0.0589 -0.0568 16.32% 19.27% 
Jul-07 -0.0152 0.0626 0.0634 511.57% 517.18% 
Aug-07 -0.0769 0.0875 0.0870 213.85% 213.10% 
Sep-07 -0.0167 0.1003 0.0964 700.75% 676.97% 
Oct-07 0.1186 0.0458 0.0386 61.37% 67.41% 
Nov-07 -0.1515 -0.0026 -0.0024 98.30% 98.43% 
Dec-07 0.1429 0.0322 0.0292 77.43% 79.53% 
Jan-08 -0.1594 -0.1035 -0.1018 35.05% 36.11% 
Feb-08 -0.0372 0.0126 0.0123 133.77% 133.05% 
Mar-08 -0.1158 -0.1013 -0.1013 12.54% 12.56% 
Apr-08 -0.0546 0.1841 0.1811 437.21% 431.73% 
May-08 -0.0208 -0.0126 -0.0153 39.25% 26.59% 
Jun-08 -0.1061 -0.0839 -0.0842 20.97% 20.66% 
Jul-08 -0.0132 0.0563 0.0507 526.38% 483.92% 
Aug-08 -0.1979 0.0400 0.0346 120.19% 117.49% 
Sep-08 -0.2700 -0.1859 -0.1894 31.15% 29.87% 
Oct-08 -0.3425 -0.2314 -0.2406 32.45% 29.75% 
Nov-08 0.2431 0.0941 0.0805 61.30% 66.90% 
Dec-08 0.1544 0.0819 0.0722 46.96% 53.27% 
   Mean 186.34% 184.03% 
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Appendix 3 Beta Coefficients of the Stock of Regal Hotels International Holdings 
Limited estimated by the Regression Analysis 
 
 Beta Coefficients 
Jan 2002 –Dec 2006 2.1210 
Feb 2002 – Jan 2007 2.1102 
Mar 2002 – Feb 2007 2.0727 
Apr 2002 – Mar 2007 2.1524  
May 2002 – Apr 2007 2.1851  
Jun 2002 – May 2007 2.1953  
Jul 2002 – Jun 2007 2.0994  
Aug 2002 – Jul 2007 1.9018  
Sep 2002 – Aug 2007 1.9031  
Oct 2002 – Sep 2007 1.6784  
Nov 2002 – Oct 2007 1.5234  
Dec 2002 – Nov 2007 1.6143  
Jan 2003 – Dec 2007 1.5484  
Feb 2003 – Jan 2008 1.4780  
Mar 2003 – Feb 2008 1.4705  
Apr 2003 – Mar 2008 1.4782  
May 2003 – Apr 2008 1.2957  
Jun 2003 – May 2008 1.3612  
Jul 2003 – Jun 2008 1.3607  
Aug 2003 – Jul 2008 1.1851  
Sep 2003 – Aug 2008 0.7743  
Oct 2003 – Sep 2008 0.9166  
Nov 2003 – Oct 2008 1.1326  
Dec 2003 – Nov 2008 1.1246  
Standard Deviation 42.83% 
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Appendix 4 Comparison between the Actual Returns and the Estimated Returns by 
the CAPM (in the period 2007-2008) 
 Actual CAPM 
(with constant beta) 
CAPM 
(with updated beta) 
Abs. % error 
(constant beta) 
Abs. % error 
(with updated beta) 
Jan-07 0.0000 -0.0265 -0.0265 NA NA 
Feb-07 0.0580 -0.0895 -0.0888 254.33% 253.22% 
Mar-07 -0.0548 -0.0214 -0.0202  60.90%  63.18% 
Apr-07 -0.0145 0.0138 0.0134 195.15% 192.76% 
May-07 0.0441 -0.0108 -0.0123 124.45% 127.86% 
Jun-07 -0.0704 0.0764 0.0778 208.52% 210.52% 
Jul-07 -0.0152 0.0979 0.0973 746.06% 741.86% 
Aug-07 -0.0769 0.0278 0.0291 136.17% 137.86% 
Sep-07 -0.0167 0.2548 0.2308 1628.53% 1484.99% 
Oct-07 0.1186 0.3127 0.2505 163.60% 111.14% 
Nov-07 -0.1515 -0.1828 -0.1314  20.66%  13.26% 
Dec-07 0.1429 -0.0823 -0.0582 157.59% 140.74% 
Jan-08 -0.1594 -0.3480 -0.2502 118.33%  57.01% 
Feb-08 -0.0372 0.0705 0.0515 289.55% 238.44% 
Mar-08 -0.1158 -0.1379 -0.0932  19.02%  19.52% 
Apr-08 -0.0546 0.2612 0.1844 578.61% 437.77% 
May-08 -0.0208 -0.1098 -0.0639 428.48% 207.49% 
Jun-08 -0.1061 -0.2217 -0.1386 108.92%  30.60% 
Jul-08 -0.0132 0.0469 0.0344 455.64% 360.76% 
Aug-08 -0.1979 -0.1498 -0.0787  24.31%  60.23% 
Sep-08 -0.2700 -0.3217 -0.1186  19.13%  56.07% 
Oct-08 -0.3425 -0.4783 -0.2058  39.67%  39.91% 
Nov-08 0.2431 -0.0128 -0.0066 105.26% 102.71% 
Dec-08 0.1544 0.0760 0.0404  50.76% 73.83% 
   Mean 257.98% 224.42% 
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Appendix 5 Comparison between the Absolute Percentage Error of Estimated 
Returns by the Model and CAPM (in the period 2007-2008 
 Actual Model CAPM   Abs. % error (Model) (A) Abs. % error (CAPM) (B) B - A  
Jan-07 0.0000 -0.0380 -0.0265 NA NA NA 
Feb-07 0.0580 -0.0754 -0.0895 228.57% 254.33% 25.76% 
Mar-07 -0.0548 -0.0383 -0.0214 26.42% 60.90% 34.48% 
Apr-07 -0.0145 0.0814 0.0138 644.10% 195.15% -448.95% 
May-07 0.0441 -0.0416 -0.0108 209.98% 124.45% -85.52% 
Jun-07 -0.0704 -0.0574 0.0764 16.32% 208.52% 192.20% 
Jul-07 -0.0152 0.0664 0.0979 511.57% 746.06% 234.49% 
Aug-07 -0.0769 0.1009 0.0278 213.85% 136.17% -77.67% 
Sep-07 -0.0167 0.1233 0.2548 700.75% 1628.53% 927.78% 
Oct-07 0.1186 0.0510 0.3127 61.37% 163.60% 102.23% 
Nov-07 -0.1515 -0.0295 -0.1828 98.30% 20.66% -77.64% 
Dec-07 0.1429 0.0225 -0.0823 77.43% 157.59% 80.16% 
Jan-08 -0.1594 -0.1366 -0.3480 35.05% 118.33% 83.27% 
Feb-08 -0.0372 0.0305 0.0705 133.77% 289.55% 155.78% 
Mar-08 -0.1158 -0.1203 -0.1379 12.54% 19.02% 6.48% 
Apr-08 -0.0546 0.2072 0.2612 437.21% 578.61% 141.40% 
May-08 -0.0208 -0.0114 -0.1098 39.25% 428.48% 389.23% 
Jun-08 -0.1061 -0.0862 -0.2217 20.97% 108.92% 87.95% 
Jul-08 -0.0132 0.0671 0.0469 526.38% 455.64% -70.74% 
Aug-08 -0.1979 0.0367 -0.1498 120.19% 24.31% -95.88% 
Sep-08 -0.2700 -0.1640 -0.3217 31.15% 19.13% -12.02% 
Oct-08 -0.3425 -0.2942 -0.4783 32.45% 39.67% 7.21% 
Nov-08 0.2431 0.0846 -0.0128 61.30% 105.26% 43.96% 
Dec-08 0.1544 0.0832 0.0760 46.96% 50.76% 3.81% 
    Mean 186.34% 257.98% 74.73% 
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Appendix 6 Comparison between the Absolute Percentage error of the Estimated 
Returns by the Model and CAPM (using updated data) 
  Actual Model  CAPM  Abs% error (Model) (C) 
Abs. % error 
(CAPM) (D) D – C  
Jan-07 0.0000 -0.0380 -0.0265 NA NA NA 
Feb-07 0.0580 -0.0749 -0.0888 227.68% 253.22% 25.54% 
Mar-07 -0.0548 -0.0367 -0.0202 29.49% 63.18% 33.69% 
Apr-07 -0.0145 0.0828 0.0134 653.70% 192.76% -460.93% 
May-07 0.0441 -0.0407 -0.0123 207.99% 127.86% -80.13% 
Jun-07 -0.0704 -0.0555 0.0778 19.27% 210.52% 191.25% 
Jul-07 -0.0152 0.0671 0.0973 517.18% 741.86% 224.69% 
Aug-07 -0.0769 0.1002 0.0291 213.10% 137.86% -75.24% 
Sep-07 -0.0167 0.1194 0.2308 676.97% 1484.99% 808.02% 
Oct-07 0.1186 0.0432 0.2505 67.41% 111.14% 43.72% 
Nov-07 -0.1515 0.0465 -0.1314 98.43% 13.26% -85.17% 
Dec-07 0.1429 0.0193 -0.0582 79.53% 140.74% 61.20% 
Jan-08 -0.1594 -0.1345 -0.2502 36.11% 57.01% 20.90% 
Feb-08 -0.0372 0.0300 0.0515 133.05% 238.44% 105.39% 
Mar-08 -0.1158 -0.1196 -0.0932 12.56% 19.52% 6.97% 
Apr-08 -0.0546 0.2021 0.1844 431.73% 437.77% 6.04% 
May-08 -0.0208 -0.0136 -0.0639 26.59% 207.49% 180.90% 
Jun-08 -0.1061 -0.0848 -0.1386 20.66% 30.60% 9.95% 
Jul-08 -0.0132 0.0602 0.0344 483.92% 360.76% -123.16% 
Aug-08 -0.1979 0.0325 -0.0787 117.49% 60.23% -57.26% 
Sep-08 -0.2700 -0.1658 -0.1186 29.87% 56.07% 26.20% 
Oct-08 -0.3425 -0.2953 -0.2058 29.75% 39.91% 10.16% 
Nov-08 0.2431 0.0728 -0.0066 66.90% 102.71% 35.81% 
Dec-08 0.1544 0.0729 0.0404 53.27% 73.83% 20.56% 
   Mean 184.03% 224.42% 40.40% 
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